Fortunately, for my honors thesis, a young professor (Terry Schultz) took me under his wing and sent me to Oak Ridge National Laboratory for a summer research program. I was hooked! There is no other way to indicate the draw that research had for me. Designing experiments, repeating them multiple times, and learning something new was so fascinating. The summer following college graduation, I interned at the National Institutes of Health (NIH) and learned molecular biology under the tutelage of Gabriel Vogeli (still a friend) in the laboratory of Benoit de Crombrugghe. I thus spent the first part of my life learning and finding my passion for science. I sometimes took opportunities that were difficult choices. Oak Ridge was the first time I was away from home on my own, and it took a while to convince my parents to let me go, but it was what my heart wanted to do.
GETTING A PhD
While my parents were very supportive of a college education (having had little education themselves), they did not understand my need to learn more. I spent my first year of graduate school (unsuccessfully) at Oak Ridge National Laboratory. I just was not prepared for the rigors of graduate school classes, never having taken biochemistry, for example. There were also insufficient funds for half of us to remain (what a setback!). I returned to the NIH for another summer and was then offered a technical position by Peter Muller at the Max Planck Institute for Biochemistry in Martinsried, Germany. I had met Peter during my first internship at the NIH. Here was a terrific opportunity to continue doing research (I was OK with being a technician) and travel Europe. I learned German, hiked the Alps, visited Berlin and Prague behind the Iron Curtain (what a delight it was to revisit those cities more recently), and published a first-author EMBO paper. Peter was a wonderful mentor and insisted I return to graduate school (Thank you, Peter). At an international meeting, I met Bjorn Olsen from Rutgers University and The University of Medicine and Dentistry of New Jersey. I applied, was admitted to graduate school, and became his student. Three years and 3 months, and a couple of papers, later, I had my PhD. During this time, I also met my husband (in a joint journal club), who was also a scientist.
There are several take-home messages in this account. Setbacks are temporary, but they provide time for reflection. Getting where you want to be might take a circuitous route, but you will have the drive and determination to get there. Mentors are also critically important, as are the connections and people you meet while working.
Selecting a postdoctoral fellowship is the most important decision of your career if you decide to establish and direct an independent research laboratory, which is what I knew I wanted to do. Select an area of science that excites you, and select someone whom you think will be a good mentor. I interviewed for several positions in the New York area since my husband was finishing his postdoctoral studies at Rutgers. I decide to work for Arnold Levine at Princeton University. His laboratory had just developed the first tumor-prone mouse. I was excited that we could manipulate the genome of a mouse to learn about development, physiology, and cancer biology. Arnie still is a very inspiring person and a strong advocate of my career. Your postdoctoral mentor should be an advocate for you no matter what you decide to do.
p53
Less than 2 years after obtaining my PhD I was in the envious position of establishing an independent program. The head of the lab when I interned at the NIH, Benoit de Crombrugghe, was moving to MD Anderson Cancer Center and offered me a position. My husband also had a faculty position in Houston (juggling two careers is a challenge!). Naturally, when you establish your laboratory you arrive with ideas from the work you have just completed. However, you are now in a new environment, and new ideas and directions propel you forward. Do not get stuck doing the same thing you were doing as a fellow. Expand, read, attend seminars at your institution, go to meetings in areas related to your studies that you might not be knowledgeable about, and talk about your science. It is also critically important to find a mentor (or more than one) to guide you and serve as a sounding board for your ideas.
Setting up your laboratory will be the most difficult and rewarding experience of your life. You need skills in hiring (I unfortunately had to fire the first two people I hired), mentoring, managing finances, and writing grants. You were probably never exposed to many of these skills. Find out what resources your institution has and take advantage of their training programs.
Two studies in my laboratory set the stage for the rest of my career. Within a year of starting my laboratory, the p53 world turned upside down. Everyone thought p53 was an oncogene, but then everyone (or almost everyone) had cloned p53 from cells in culture, most of which had p53 mutations. The wild-type p53 gene was discovered, and it showed suppression of transformation in tissue culture (Finlay et al., 1989) . I wondered how p53 functioned as a tumor suppressor. At the time, everyone around me was studying gene regulation and I looked at the sequence of p53 and thought that it might be a transcription factor. So how do I test p53 function as a transcription factor without knowing the DNA sequence it bound to? We gave p53 an artificial DNA-binding domain and showed that it could activate transcription (Raycroft et al., 1990 )! I still remember being in the hallway with my technician when she showed me the autoradiograph. After that it was making sure all of the controls were in place and writing the paper, which Nature refused to review but Science did. This landmark study transformed the field.
The second study was also as exciting. I really wanted to study cancer in in vivo models. My new postdoctoral fellow decided to generate a mouse with deletion of Mdm2, a gene that encodes a protein that inhibits p53. This was our first knockout, so we were on a sharp learning curve. Then we learned that another lab was making the same mouse! Fortunately, the papers were published back-to-back in Nature (Jones et al., 1995; Montes de Oca Luna et al., 1995) . The Mdm2-null is an early embryo lethal, and this phenotype is completely dependent on p53. We were able to rescue the Mdm2-null lethality by deletion of p53. We wrote the paper over a weekend since our competitor had already submitted his paper! My laboratory is quite large now. I have a great team of scientists on board (https://faculty.mdanderson.org/profiles/guillermina_gigi _lozano.html). Our science remains very exciting, and everyone brings ideas to the discussion. Running a laboratory takes hard work and patience, but you also need to set priorities and focus. You have to get those papers published if you want your grant renewed.
On a more personal note, the things you do outside the laboratory are just as important. My daughter was born while I was an assistant professor. My husband was very supportive and equally committed to raising her. I also found time for hobbies. I have a greenhouse and grow orchids. The time I spend in my greenhouse refreshes me, and I return to the laboratory with too many ideas.
